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Description 

[0001 ] This invention relates to a method for the con- 
tinuous preparation of organopolysiloxane emulsions. 
More particularly, this invention relates to a highly pro- 
ductive method for the preparation of very storage-sta- 
ble and uniform emulsions. 

[0002] Organopolysiloxane emulsions are widely 
used in industry as lubricants, release agents, fiber- 
treatment agents, glass fiber-treatment agents, cosmet- 
ic bases, lustrants, and paint additives. 
[0003] Methods known for the preparation of organo- 
polysiloxane emulsions are exemplified by (a) mixing a 
starting organopolysiloxane fluid, emulsifying agent, 
and water using a mixer that applies a stirring action, for 
example, a Henschel TM mixer or kneader mixer, and 
(b) mixing said starting materials through the application 
of a shearing action using a colloid mill, or homomixer. 
In addition, JP-B-59-51565, which discloses the fea- 
tures of the preamble of the independent claim and has 
to be considered as closest state of the art, teaches a 
method that uses a cylindrical container and, installed 
therein, a stirring element with at least 3 disks positioned 
at a fixed interval on a rotating axle. Diorganopolysi- 
loxane oil, emulsifying agent, and water are continuous- 
ly fed to the cylindrical container and are sheared and 
stirred by the stirring element. 

[0004] However, when mass production of organopo- 
lysiloxane is sought through continuous production, the 
prior-art methods are poorly adaptable to the production 
of uniform, highly dispersed organopolysiloxane emul- 
sions, and they suffer from the problem of poor produc- 
tivity. In JP-B-59-51565, shearing and stirring must be 
conducted along with the application of pressure to 
make a uniform emulsion. This automatically incurs 
such disadvantages as higher operating costs due to in- 
creased energy, as well as costs associated with rein- 
forcing the equipment structure. In addition, the material 
afforded by this reference is a grease-like silicone-con- 
taining water-based fluid. The use of this fluid in the 
above applications requires that it be dissolved in and 
diluted with water in a batch process using a shaker. 
[0005] In order to solve these problems, we have pre- 
viously disclosed a method capable of the continuous 
mass production of a uniform and highly dispersed or- 
ganopolysiloxane emulsion in 08/498,963, Japanese 
Patent Application 7-9248. This method uses a low drive 
force and is not carried out under elevated pressure. 
As a result of additional investigation, we have now 
found a continuous method capable of the direct pro- 
duction of organopolysiloxane emulsions that are al- 
ready diluted with water to concentrations suitable for 
the above applications. 

[0006] In specific terms, the present invention takes 
as its object the introduction of a highly productive con- 
tinuous method for the preparation of organopolysi- 
loxane emulsions that, through the use of special SSMs 
(shearing and stirring mechanism), makes possible 



without pressurization and with low drive force, the con- 
tinuous mass production of highly homogeneous and 
very storage-stable organopolysiloxane emulsions that 
are already diluted with water to appropriate concentra- 
5 tions for immediate use. 

[0007] The object of the present invention is solved 
by a method for preparing organopolysiloxane emul- 
sions according to the method steps as described in 
claim 1 . 

w [0008] In another aspect of our invention, a gas can 
be injected into the starting materials during mixing and 
emulsification. 

[0009] The method of our invention for the preparation 
of organopolysiloxane emulsions achieves these ob- 
15 jects and is a method for the continuous preparation of 
organopolysiloxane emulsions by processes (I) and (II) 
described below. 

Process (I) involves the continuous supply of 

20 (a) an organopolysiloxane fluid or gum, 

(b) an emulsifying agent, and 

(c) water, as the starting materials into the supply 
port of a mixer. The mixer has a cylindrical casing 
in which there are installed between the supply port 

25 and discharge port of the cylindrical casing at least 
a first-stage SSM (SSM), and a second-stage SSM. 
The first-stage SSM is a turbine-type rotor having 
blades that are slanted obliquely from the radial di- 
rection when viewed from the axial direction, and a 

30 stator installed about the circumference of the rotor. 
The second-stage SSM is a turbine-type rotor hav- 
ing blades that describe spiral curves with respect 
to the axial direction, and a stator installed about 
the circumference of the rotor. 

35 

[0010] These mechanisms are arranged serially 
along the direction of starting material feed and are sep- 
arated from one another by a relaxation zone. The meth- 
od involves subjecting starting materials in the first- 

40 stage SSM principally to an intake action and a shearing 
action at a shear rate of at least 100/second and then, 
after passage through the relaxation zone, in the sec- 
ond-stage, principally to phase reversal and rotating ef- 
fects, and a shearing action at a shear rate of at least 

45 100/second; and then discharging from the discharge 
port, an organopolysiloxane-in-water emulsion with an 
organopolysiloxane content of 10 to 99 weight%, based 
on the weight of the emulsion. 

[0011 ] The ensuing process (II) is the continuous sup- 
50 ply of dilution water and the organopolysiioxane-in-wa- 
ter emulsion made in process (I) into the supply port of 
the cylindrical casing of a mixer having a cylindrical cas- 
ing in which there is installed between the supply port 
and discharge port of the cylindrical casing at least a 
55 first-stage SSM and a second-stage SSM. 

[001 2] The first-stage SSM is a turbine-type rotor hav- 
ing blades that are slanted obliquely from the radial di- 
rection when viewed from the axial direction, and a sta- 
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tor installed about the circumference of the rotor. The 
second-stage SSM is a turbine-type rotor having blades 
that describe spiral curves with respect to the axial di- 
rection, and a stator installed about the circumference 
of the rotor. 5 
[0013] The mechanisms are arranged serially along 
the direction of starting material feed and are separated 
from one another by a relaxation zone. The method in- 
volves subjecting the starting materials in the first-stage 
SSM principally to an intake action and a shearing action 
at a shear rate of at least 100/second and then, after 
passage through the relaxation zone, in the second- 
stage SSM principally to phase reversal and rotating ef- 
fects, and a shearing action at a shear rate of at least 
100/second; and then discharging from the discharge 
port of the cylindrical casing a water-diluted organopol- 
ysiloxane-in-water emulsion. 

[0014] In process (I), the starting materials are sub- 
jected to an intake action and a shearing action at a 
shear rate of at least 100/second due to the particular 
structure of the first-stage SSM which is a turbine-type 
rotor having blades that are slanted obliquely from the 
radial direction when viewed from the axial direction, 
and a stator installed about the circumference of the ro- 
tor. Due to the particular structure of the second-stage 
SSM which is a spiral blade-equipped turbine-type rotor 
and a stator, this stage subjects the mixture to a strong 
shearing action at a shear rate of at least 100/second 
between the stator and the spiral blades of the turbine- 
type rotor. At the same time, the mixture is also impacted 
against the side surfaces of the spiral blades which are 
slanted with respect to the rotational axis. This results 
in strong reversal and rotation effects that forcibly alter 
the phase into the radial and circumferential directions. 
Emulsification of the organopolysiloxane proceeds 
through a synergetic interaction among these actions 
and effects. 

[001 5] Emulsification is even further advanced by the 
repetition of the above-described emulsifying effects 
over at least two stages, with a relaxation zone inter- 
posed between successive serially connected SSMs. 
The overall result is the production of a uniform, highly 
disperse emulsion of organopolysiloxane. 
[0016] In the ensuing process (II), dilution water and 
the highly concentrated organopolysiloxane emulsion 
made by process (I) are separately and continuously fed 
to the supply port of a mixer which includes a cylindrical 
casing in which there is installed between the supply 
port and discharge port of the cylindrical casing at least 
a first-stage SSM and a second-stage SSM. The first- 
stage SSM is a turbine-type rotor having blades that are 
slanted obliquely from the radial direction when viewed 
from the axial direction, and a stator installed about the 
circumference of the rotor. The said second-stage SSM 
is a turbine-type rotor having blades that describe spiral 
curves with respect to the axial direction, and a stator 
installed about the circumference of the rotor. 
[0017] The mechanisms are arranged serially along 



the direction of starting material feed and are separated 
from one another by a relaxation zone. The emulsion 
and dilution water are subjected in the first-stage SSM 
to an intake action and a shearing action at a shear rate 
of at least 100/second, and are then subjected in the 
second-stage SSM to reversal and rotating effects, and 
a shearing action at a shear rate of at least 1 00/second. 
This directly and continuously affords an emulsion that 
is uniformly diluted with water to an application-appro- 
priate concentration, that is free of undissolved high- 
concentrations of organopolysiloxane emulsion. The 
"shear rate" V s (1 /second) referenced herein is the value 
given by the equation 

(1) V s (1/sec) = V/C 

in which V is the peripheral velocity of the turbine-type 
rotor in cm/second, and C is the gap in centimeters be- 
tween the inner surface of the stator and the peripheral 
surface, moving at peripheral velocity V. 
[0018] The mixer used in process (II) may or may not 
be identical to the mixer used in process (I). 
[0019] Figure 1 is a schematic diagram partly in cross- 
section, of a mixer used to perform the method of our 
invention for the continuous preparation of organopoly- 
siloxane emulsions. 

[0020] Figure 2 is a cross-sectional view, taken along 
line 2-2 in Figure 1 , when viewed in the direction of the 
arrows. 

[0021] Figure 3 is a cross-sectional view, taken along 
line 3-3 in Figure 1, when viewed in the direction of the 
arrows. 

[0022] Figure 4 is a cross-sectional view, taken along 
line 4-4 in Figure 1, when viewed in the direction of the 
arrows. 

[0023] Figure 5 is a perspective view of the rotor of 
the first-stage SSM in the mixer apparatus of Figure 1 . 
[0024] To facilitate understanding of the invention, 
and the mixer apparatus of Figures 1-5, names of the 
various parts have been added to the figures, in addition 
to their reference numerals. Thus, 1 is the cylindrical 
casing, 2 is the supply port, 3 is the discharge port, 4 is 
the rotary axis or axle, 5 and 7 are turbine-type rotors, 
5a and 7a are blades, 6 and 8 are stators, 8b is the 
straight grooves, 9 and 1 0 are SSMs, 1 1 is the relaxation 
zone or space, 12 is the sawtooth-like projections, 13 is 
the stator part or element, 13a is the sawtooth-like pro- 
jections, and 14 is the flow passage. Supply port 2 can 
be provided with a separate inlet (not shown) for inject- 
ing and feeding a gas into the port 2. Preferably, the gas 
is introduced separately from the starting materials sup- 
plied by port 2. 

[0025] In Figure 1, ± denotes a cylindrical casing 
whose axial direction is on the horizontal. One end of 
this casing is equipped with a starting material supply 
port 2, while the other end is equipped with a discharge 
port 3 for the emulsified mixture. A rotatable axle 4 is 
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inserted at the center of the cylindrical casing 1^ The 
rotatable axle 4 is inserted from the left end of the cylin- 
drical casing ^ and extends to the vicinity of the supply 
port 2 on the right end. It is driven by a motor (not shown) 
that sits outside the casing. 

[0026] The rotatable axle 4 is equipped with a rotor 5 
at its end at the supply port and with a rotor 7 at its mid- 
dle. Stators 6 and 8, which are fixed in the inner periph- 
eral wall of the cylindrical casing are installed sur- 
rounding the circumferences of the rotors 5 and 7, re- 
spectively, and in each case are separated therefrom by 
a small gap. The rotor 5 and the stator 6 make up the 
first-stage SSM 9, while the rotor 7 and the stator 8 make 
up the second-stage SSM 10. In addition, a relaxation 
space 11 with a relatively large volume is installed be- 
tween the first-stage SSM 9 and the second-stage SSM 
10. 

[0027] The rotor 5 in the first-stage SSM 9 is a turbine- 
type rotor, from which a plural number of blades 5a ra- 
diate out in a cone-like manner toward the supply port 
2 as seen in Figures 2 and 5. These blades 5a are sub- 
stantially parallel to the axial direction in plane view, but 
are slanted relative to the axial direction in side view, 
and are obliquely slanted with respect to the radial di- 
rection when viewed from the axial direction. 
[0028] The stator 6 in the SSM 9 forms a near-conical 
interior peripheral surface that contains grooves 6b that 
extend in the axial direction. The rotor 5 is inserted into 
the conical stator 6 with the formation of a narrow gap 
with the peripheral edges of the blades 5a. The mini- 
mum gap size is 2 mm or less, and is preferably about 
1 mm, as seen in Figure 2. 

[0029] The rotor 7 in the second-stage SSM is also 
a turbine-type rotor, but unlike the SSM 9, the blades 7a 
describe a spiral with reference to the axial direction. 
The blades 7a are also shorter in the radial direction 
than the blades 5a of the rotor 5 of the SSM 9 as seen 
in Figure 3. 

[0030] The stator 8 of the SSM 10 has a near-conical 
shape, and its interior peripheral surface contains a 
number of straight grooves 8b that extend in the axial 
direction. The rotor 7 is inserted into the stator 8 with 
the formation of a small gap with the outer surfaces of 
the spiral blades 7a. This gap is formed to become pro- 
gressively narrower in a wedge-like manner, moving 
from the upstream side to the downstream side as 
shown in Figure 1. The minimum gap size is 2 mm or 
less and is preferably about 1 mm. 
[0031] A number of rearward projecting sawtooth-like 
projections 12 are present on the downstream end sur- 
face (i.e., the surface perpendicular to the axial direc- 
tion) of the rotor 7 of the second-stage SSM 10. These 
projections 12 alternate moving radially, with a number 
of sawtooth-like projections 13a fixed on the stator ele- 
ment 13. A narrow gap remains interposed between the 
projections 12 and the projections 13a. These projec- 
tions ]2 and 13a are formed in a spirally curved pattern 
radiating outward along the radial direction as shown in 



Figures 1 and 4. 

[0032] To execute the method of our invention for the 
continuous preparation of organopolysiloxane emul- 
sions, the three starting materials, i.e., (a) the organop- 

5 olysiloxane fluid or gum, (b) the emulsifying agent, and 
(c) water, are supplied in process (I) to the starting ma- 
terial supply port 2 of the mixing device in which there 
are serially installed at least the above-described first- 
stage SSM 9 and the above-described second-stage 

10 SSM 10. These starting materials may be supplied sep- 
arately, or they may be supplied In the form of a pre- 
pared mixture. 

[0033] The first-stage SSM 9 performs an intake ac- 
tion and also an initial emulsifying action on the starting 

15 materials. The intake action is performed mainly through 
the outward radiating shape of the blades 5a on the rotor 
5 which are obliquely slanted with reference to the radial 
direction when viewed from the axial direction. The initial 
emulsifying action occurs through a microparticulation 

20 and emulsification of the organopolysiloxane fluid or 
gum resulting from the shearing orcutting action applied 
to the three starting materials between the outer periph- 
eral surface of the blades 5a and the inner wall of the 
stator 6. This shearing action should apply shear at a 

25 shear rate of at least 100/second. 

[0034] After initial emulsification by the first-stage 
SSM 9, the mixture is squeezed into the intermediate 
flow passage 14, then fed into the relaxation space 11_, 
where it is released from its compressed state, and 

30 thereafter supplied to the second-stage SSM ^0. 

[0035] In the second-stage SSM Kj, a coarse grinding 
action is performed by the stator 8 and the spiral blades 
7a of the rotor 7, while a fine grinding action is developed 
by the shearing action generated by intermeshing be- 

35 tween the sawtooth-like projections ^2 on the down- 
stream end surface of the rotor 7 and the sawtooth-like 
projections 13a on the stator element IjB. 
[0036] Upon introduction into the space circum- 
scribed by the blades 7a of the rotor 7 and the inner wall 

40 of the stator 8, the mixture is subjected to phase revers- 
ing and rotating effects due to the action of the blades 
7a which are diagonally curved in the axial direction. 
This functions to alter the phase to the radial and cir- 
cumferential directions. An even finer and more uniform 

45 emulsification is obtained as the mixture, while being 
subjected to these reversing and rotating effects, is at 
the same time also subjected to a shearing or cutting 
action between the peripheral surfaces of the blades 7a 
and the inner wall of the stator 8 which is equipped with 

so a number of straight grooves 8b. This shearing action 
should apply shear at a shear rate of at least 100/sec- 
ond. 

[0037] The resulting emulsified mixture becomes 
even more finely emulsified in the downstream fine 
55 grinding region between the sawtooth-like projections 
12 and 13a, yielding a highly dispersed and uniform or- 
ganopolysiloxane emulsion that is discharged from the 
discharge port 3 in the cylindrical casing 1_ as an orga- 
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nopolysiloxane-in-water emulsion, preferably contain- 
ing 10 to 99 weight%, and more preferably 20 to 99 
weight 0 /© organopolysiloxane. The discharged organop- 
olysiloxane emulsion will generally contain (a) 10 to 99 
weight% organopolysiloxane fluid or gum, (b) 0.1 to 89 
weight% emulsifying agent, and (c) 1 .0 to 89 weight% 
water. 

[0038] In the ensuing process (II), dilution water and 
the highly concentrated organopolysiloxane emulsion 
made by process (I) are separately and continuously fed 
to the starting material supply port 2 of another mixer, 
in which the above-described SSM 9 and SSM 10 are 
installed in series. 

[0039] The first-stage SSM 9 performs mainly an in- 
take action on the starting materials, while also effecting 
an initial mixing and dissolution, by subjecting the inputs 
to a shearing or cutting action. This shearing action 
should apply shear at a shear rate of at least 100/sec- 
ond. 

[0040] After its initial mixing and dissolution by the 
first-stage SSM 9, the mixture is squeezed into the in- 
termediate flow passage 14, then fed into the relaxation 
space 11^ where it is released from its compressed 
state, and supplied to the second-stage SSM 10. 
[0041] The second-stage SSM 10 performs both a 
coarse grinding action and a fine grinding action. Upon 
introduction into the space circumscribed by the blades 
7a of the rotor 7 and the inner wall of the stator 8, the 
mixture is subjected to phase reversing and rotating ef- 
fects due to the action of the blades 7a which are diag- 
onally curved in the axial direction. This functions to 
change the phase to radial and circumferential direc- 
tions. An even finer and more uniform dissolution is ob- 
tained, because the mixture, while being subjected to 
these reversing and rotating effects, is at the same time 
also subjected to a shearing or cutting action between 
the peripheral surfaces of the blades 7a and the inner 
wall of the stator 8 which is equipped with a number of 
straight grooves 8b. This shearing action should apply 
shear at a shear rate of at least 1 00/second. 
[0042] The mixture of water and organopolysiloxane 
emulsion as described above becomes even more finely 
dissolved and homogenized in the downstream fine 
grinding region between the sawtooth-like projections 
12 and 13a, yielding a highly dispersed and uniform or- 
ganopolysiloxane emulsion that is diluted with water to 
a concentration appropriate to a particular application. 
This product is discharged from the discharge port 3 in 
the cylindrical casing 1_. 

[0043] The continuous production of organopolysi- 
loxane emulsions by the method of our invention may 
be performed using separate feeds of starting organo- 
polysiloxane fluid or gum, emulsifying agent, and water 
to the starting material supply port 2 in process (I), or by 
preliminarily mixing these starting materials and supply- 
ing them as mixture to the supply port 2 for process (I). 
The dilution water used in process (II) is preferably sup- 
plied separately from the relatively highly concentrated 



organopolysiloxane emulsion made in process (I). 
[0044] It is important in the present invention that 
there are serially installed at least a first-stage SSM hav- 
ing a stator and a turbine-type rotor whose blades are 

5 slanted obliquely from the radial direction when viewed 
from the axial direction, and a second-stage SSM hav- 
ing a stator and a turbine-type rotor whose blades de- 
scribe spiral curves with respect to the axial direction. 
This two-stage serial combination may be repeatedly 

10 serially connected a number of times, to obtain an ever 
finer emulsification, dissolution, and homogenization, 
as may be desired. 

[0045] An extremely fine emulsification, dissolution, 
and homogenization is achieved by at least the two- 

15 stage combination described above. But in addition, a 
front stage with the first-stage SSM that implements pri- 
marily starting material intake and shearing activities, 
and a rear stage having the second-stage SSM that im- 
plements primarily reversing and rotation activities si- 

20 multaneously with a shearing activity, makes possible 
emulsification, dissolution, and homogenization of the 
mixture at low pressures along with a low drive power. 
The process is enhanced by the presence of a sufficient- 
ly large relaxation zone between the first-stage and sec- 

25 ond-stage SSMs. 

[0046] A shear rate of at least 1 00/second, but pref- 
erably of 10,000 to 300,000/second, should be applied 
to the mixture between the stator and turbine-type rotor 
in each SSM. When a shear rate below 1 00/second is 

30 applied to the mixture, the process cannot yield a highly 
dispersed and uniform emulsion diluted with water to the 
concentration appropriate to an intended application. 
[0047] With regard to the SSM(s) from the second 
stage on, it is preferred to make the first shearing action 

35 a coarse grinding zone to carry out a coarse emulsifica- 
tion, dissolution, and homogenization, and to make the 
second shearing action a fine grinding zone, to carry out 
dissolution and homogenization through fine attrition. 
[0048] In addition to subjecting the mixture to these 

40 high shear rates, the continuous method of invention al- 
so applies a strong reversing activity through the action 
of the spiral blades on the turbine-type rotor. This re- 
versing action constantly alters the phase of the mixture 
into the radial and circumferential directions, and the 

45 synergy between this action and the aforementioned 
shearing action makes possible a much more efficient 
conversion of the mixture into a uniform emulsion. 
[0049] The organopolysiloxane (a) may be any orga- 
nopolysiloxane that is a fluid or gum at ambient temper- 

50 ature. Compounds with the following average unit for- 
mula are examples of organopolysiloxane (a): 

R a Si0 (4-a)/2 

55 

R represents substituted and unsubstituted monovalent 
hydrocarbon groups, e.g., alkyl groups such as methyl, 
ethyl, and propyl; aryl groups such as phenyl and tolyl; 
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and such groups in which all or part of the carbon-bond- 
ed hydrogen has been substituted by halogen, such as 
chloromethyl and 3,3,3-trifluoropropyl. The subscript a 
in the formula has a value of 1 .9 to 2.1 . 
[0050] The organopolysiloxane (a) is exemplified by 5 
trimethylsiloxy-endblocked dimethylpolysiloxanes, sila- 
nol-endblocked dimethylpolysiloxanes, trimethylsiloxy- 
endblocked dimethylsiloxane-methylphenylsiloxane co- 
polymers, silanol-endblocked dimethylsiloxane-methyl- 
phenylsiloxane copolymers, trimethylsiloxy-endblocked 
dimethylsiloxane-diphenylsiloxane copolymers, silanol- 
endblocked dimethylsiloxane-diphenylsiloxane copoly- 
mers, trimethylsiloxy-endblocked dimethylsiloxane-me- 
thyl(3,3,3-trifluoropropyl)siloxane copolymers, and sila- 
nol-endblocked dimethylsiloxane-methyl(3,3,3-trifluor- 
opropyl)siloxane copolymers. 

[0051 ] The molecular structure of organopolysiloxane 

(a) can be straight chain, partially-branched straight 
chain, or network. Straight chain organopolysiloxanes 
are preferred. 

[0052] When the organopolysiloxane is a fluid, it pref- 
erably has a viscosity at 25°C of at least 10,000 mm 2 /s 
(centistokes). When the organopolysiloxane has a high 
viscosity, as in the case of a gum, it may be used by 
dissolving it in a solvent. 

[0053] The organopolysiloxane may contain addi- 
tives, on an optional basis, such as silica, as long as our 
method is not adversely affected. 
[0054] Nonionic surfactants, anionic surfactants, and 
cationic surfactants may be used as emulsifying agent 

(b) . The nonionic surfactants are exemplified by poly- 
oxyalkylene alkyl ethers, polyoxyalkylene alkylphenol 
ethers, polyoxyalkylene alkyl esters, polyoxyalkylene 
sorbitan alkyl esters, polypropylene glycol, and diethyl- 
ene glycol. The anionic surfactants are exemplified by 
fatty acid salts such as sodium laurate, sodium stearate, 
sodium oleate, and sodium linolenate; alkylbenzenesul- 
fonic acids such as hexylbenzenesulfonic acid, octyl- 
benzenesulfonic acid, and dodecylbenzenesulfonic ac- 
id; salts thereof; and by alkylsulfonates and sodium 
polyoxyethylene alkylphenyl ether sulfate. The cationic 
surfactants are exemplified by octyltrimethylammonium 
hydroxide, dodecyltrimethylammonium hydroxide, 
alkyltrimethylammonium chlorides, and benzylammoni- 
um salts. Two or more types of these surfactants may 
be used in combination. 

[0055] This Component (b) is added in sufficient 
quantity to emulsify the organopolysiloxane fluid or gum 
(a) in water (c). Component (b) is preferably added in a 
quantity to provide 0.1 to 89 weight 0 /© of emulsifying 
agent in the organopolysiloxane emulsion made by 
process (I). Component (b) is also preferably added in 
the range from 1.0 to 100 weight parts per 100 weight 
parts of the organopolysiloxane fluid or gum (a). 
[0056] The water (c) may be tap water or ion-ex- 
changed water. The amount of water used in process (I) 
should provide from 1.0 to 89 weight%, and preferably 
from 1.0 to 79 weight% of water in the emulsion pre- 



pared in process (I). The amount of water used in proc- 
ess (I) is also preferably from 1 to 400 weight parts per 
100 weight parts of the organopolysiloxane (a). The 
amount of water used for dilution in process (II) is pref- 
erably from 1 to 2,000 weight parts per 1 00 weight parts 
of the organopolysiloxane (a). 
[0057] The organopolysiloxane emulsions made by 
the continuous method of this invention are emulsions 
in which the organopolysiloxane fluid or gum (a) is emul- 
sified and dispersed in water, and typically has an aver- 
age particle diameter in the range from 0.1 to 50 microm- 
eters. 

[0058] Organopolysiloxane emulsions according to 
our invention may be directly used for such applications 
as fiber-treatment agents, lubricants, release agents, 
glass fiber-treatment agents, oil bases for cosmetics, 
lustrants, defoamers, and paint additives. 

Example 1 

[0059] This example employed two mixers as depict- 
ed in Figure 1 connected in series. There were contin- 
uously fed into the starting material supply port 2 of the 
first mixer, 100 weight parts trimethylsiloxy-endblocked 
dimethylpolysiloxane with a viscosity at 25°C of 60,000 
mm 2 /s (centistokes), 9.0 weight parts polyoxyethylene 
lauryl ether, 3.4 weight parts cetyltrimethylammonium 
chloride, and 3.6 weight parts ion-exchanged water. 
These materials were mixed by shearing and stirring to 
homogeneity, and were discharged as a translucent 
paste-like emulsion, with a dimethylpolysiloxane con- 
tent of 86.2 weight%, from the discharge port 3 of the 
first mixer. 100 weight parts of this paste-like emulsion 
and 71 weight parts dilution water were then continu- 
ously fed to the starting material supply port 2 of the sec- 
ond mixer, where shearing and stirring to homogeneity 
yielded a dimethylpolysiloxane emulsion with a dimeth- 
ylpolysiloxane content of 50.4 weight%. 
[0060] In the first mixer used in this process, the rota- 
tion rate of the rotatable axis 4 was 4,200 rpm; the min- 
imum gap was 0.2 mm in both the first-stage SSM 9 and 
the second-stage SSM 10. The shear rate in the first- 
stage SSM 9 was 93,000/second and the shear rate in 
the. second-stage SSM 10 was 70,000/second. The 
pressure at the starting material supply port 2 was 1 .37 
bar (0.4 kg/cm 2 G), and the pressure at the discharge 
port 3 was 0.98 bar (0.0 kg/cm 2 G). In these measure- 
ments, G is the guage pressure, i.e., atmospheric pres- 
sure = 0.0 kg/cm 2 G. 

[0061] In the second mixer used in this process, the 
rotation rate of the rotatable axis 4 was 3,000 rpm; the 
minimum gap was 0.2 mm in both the first-stage SSM 9 
and the second-stage SSM 10; the shear rate in the first- 
stage SSM 9 was 66,000/second; the shear rate in the 
second-stage SSM K) was 50,000/second; the pres- 
sure at the starting material supply port 2 was 0.0 kg/ 
cm 2 G; and the pressure at the discharge port 3 was 
0.98 bar (0.0 kg/cm 2 G). 
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[0062] The resulting dimethylpolysiloxane emulsion 
prepared by this shearing and stirring process was a 
milk-white emulsion in which the dimethylpolysiloxane 
was uniformly emulsified and dispersed in the water. Its 
average particle size was 0.4 micrometer. This emulsion 
had a viscosity at 25°C of 200 mPa»s (centipoise). Even 
when this emulsion was held for 6 months at ambient 
temperature, the dimethylpolysiloxane and water did not 
separate, indicating that this emulsion was extremely 
stable. 

Example 2 

[0063] This example used two of the mixers shown in 
Figure 1 connected in series. The following were con- 
tinuously fed to the starting material supply port 2 of the 
first mixer: 1 0 weight parts polyoxyethylene lauryl ether, 
5.0 weight parts ion-exchanged water, and 100 weight 
parts of a mixture with a viscosity at 25°C of 1 00,000 
mm 2 /s (centistokes), prepared by the dissolution to ho- 
mogeneity of 42 weight parts trimethylsiloxy-end- 
blocked dimethylpolysiloxane gum with a viscosity at 
25°C of 10,500,000 mm 2 /s (centistokes), in 58 weight 
parts isoparaffin with a specific gravity of 0.79 and a vis- 
cosity at 40°C of 2.4 mm 2 /s (centistokes). These ingre- 
dients were mixed by shearing and stirring to homoge- 
neity, and were discharged as a translucent paste-like 
emulsion with a dimethylpolysiloxane content of 36.5 
weight%, from the discharge port 3 of the first mixer. This 
paste-like emulsion, and 82.4 weight parts dilution wa- 
ter, equivalent to 71 weight parts per 100 weight parts 
of the paste-like emulsion discharged from the first mix- 
er, were then continuously fed to the starting material 
supply port 2 of the second mixer, where shearing and 
stirring to homogeneity, yielded a dimethylpolysiloxane 
gum emulsion with a dimethylpolysiloxane content of 
21.3 weight%. 

[0064] In the first mixer used in this process, the rota- 
tion rate of the rotatable axis 4 was 4,200 rpm; the min- 
imum gap was 0.2 mm in both the first-stage SSM 9 and 
the second-stage SSM 10; the shear rate in the first- 
stage SSM 9 was 93,000/second; the shear rate in the 
second-stage SSM 10 was 70,000/second; the pres- 
sure at the starting material supply port 2 was 1 ,37 bar 
(0.4 kg/cm 2 G); and the pressure at the discharge port 
3 was 0.98 bar (0.0 kg/cm 2 G). 

[0065] In the second mixer used in this process, the 
rotation rate of the rotatable axis 4 was 3,000 rpm; the 
minimum gap was 0.2 mm in both the first-stage SSM 9 
and the second-stage SSM U>; the shear rate in the first- 
stage SSM 9 was 66,000/second; the shear rate in the 
second-stage SSM 10 was 50,000/second; the pres- 
sure at the starting material supply port 2 was 0.98 bar 
(0.0 kg/cm 2 G); and the pressure at the discharge port 
3 was 0.98 bar (0.0 kg/cm 2 G). 
[0066] The dimethylpolysiloxane emulsion made by 
this shearing and stirring process was a milk-white 
emulsion in which the dimethylpolysiloxane gum was 



emulsified and dispersed to homogeneity in the water. 
Its average particle size was 0.4 micrometer. Even when 
this emulsion was held for 6 months at ambient temper- 
ature, the dimethylpolysiloxane and water did not sep- 
5 arate, indicating that this emulsion was extremely sta- 
ble. 

[0067] The above illustrated continuous preparative 
method according to the present invention is character- 
ized by its ability to continuously mass-produce organ- 

10 opolysiloxane emulsions that are uniform, highly dis- 
persed, and very storage stable. 
[0068] The shearing and stirring processes in the con- 
tinuous production of our organopolysiloxane emulsions 
are also implemented by bubbling in a gas such as air, 

15 nitrogen, carbon dioxide, or an inert gas such as argon. 
This feature of our invention makes possible preparation 
of even more uniform and more stable organopolysi- 
loxane emulsions, and also makes possible a reduction 
in pressure within the mixer. Accompanying this is a 

20 drop in the driving force required for agitation. The gas 
is preferably injected at the starting material supply port 
2. 

[0069] The gas used in this aspect of our invention 
promotes emulsification of the organopolysiloxane 

25 emulsion, and yields a homogeneous and very stable 
emulsion. While the gas is generally exemplified by air, 
nitrogen, argon, and carbon dioxide, air and nitrogen are 
preferred for their safety and ease of acquisition. The 
organopolysiloxane should be supplied in an amount 

30 that affords a value of from 0.01 to 100 (NL/hour)/(kg/ 
hour), and preferably from 0.1 to 10 (NL/hour)/(kg/hour), 
for a ratio of the amount of the injected gas in NL/hour 
to the amount of organopolysiloxane fluid or gum being 
supplied in kg/hour. NL is Normal Liter at 0°C and one 

35 atmosphere. A uniform and highly stable emulsion is dif- 
ficult to obtain when the ratio is below 0.01 (NL/hour)/ 
(kg/hour). When the ratio exceeds 100 (NL/hour)/(kg/ 
hour), unemulsified organopolysiloxane may remain in 
the emulsion, because the inputs will pass through the 

40 SSM without being subjected to a thorough shearing 
and stirring. 

[0070] It is not entirely understood how the gas pro- 
motes emulsification and stabilizes the emulsion. Thus, 
for emulsion preparation in general, admixture of bub- 

45 bles has been regarded as exercising negative influenc- 
es on emulsion stability. This occurs because admixed 
bubbles adsorb emulsion at their interface, thereby con- 
suming same, and because at the same time, they also 
adsorb emulsified drops and cause them to float up- 

50 wardly. As a result, avoiding admixture of bubbles has 
been regarded as essential for emulsion preparation. 
However in our method, the continuous injection of gas 
promotes stirring and mixing of the organopolysiloxane 
and water inputs during their passage through the zone 

55 of the SSM, and thereby supports a thorough adsorption 
of the emulsifying agent to the surface of the organop- 
olysiloxane drops dispersed in the water. 
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Example 3 

[0071] Using the mixer j[ shown in Figure 1, 100 
weight parts trimethylsiloxy-endblocked dimethylpolysi- 
loxane with a viscosity at 25°C of 300,000 mPa*s 
(centipoise), 9.0 weight parts polyoxyethylene lauryl 
ether, 3.4 weight parts cetyltrimethylammonium chlo- 
ride, and 3.6 weight parts ion-exchanged water, were 
continuously supplied through the starting material sup- 
ply port 2. Compressed air was also continuously inject- 
ed through a gas supply port connected to port 2, to pro- 
vide a ratio of 1 .0 (NL/hour)/(kg/hour) between its feed 
and the siloxane feed. Shearing and stirring to homoge- 
neity were conducted to yield a dimethylpolysiloxane 
emulsion. 

[0072] In regard to the mixer used in this example, the 
rotation rate of rotatable axle 4 was 4,200 rpm; the min- 
imum gap was 0.2 mm in the SSMs 9 and 10; the pres- 
sure at the starting material supply port 2 was 1 .37 bar 
(0.4 kg/cm 2 G); and the emulsion discharge pressure at 
the discharge port 3 was 0.98 bar (0.0 kg/cm 2 G). 
[0073] The dimethylpolysiloxane emulsion prepared 
according to the shearing and stirring process of this ex- 
ample was a translucent paste-like emulsion, in which 
the dimethylpolysiloxane was uniformly dispersed and 
emulsified in water. The average particle size of the 
dimethylpolysiloxane in the emulsion was measured at 
0.3 micrometer. A second emulsion was also prepared 
by the addition of 71 weight parts water for each 100 
weight parts of this paste-like emulsion. This second 
emulsion was held at ambient temperature for 6 months 
without occurrence of separation between the dimeth- 
ylpolysiloxane and water, which indicated that it was ex- 
tremely stable. 

Example 4 

[0074] This example used two mixers as shown in Fig- 
ure 1 which were connected in series. The following 
were continuously fed to the starting material supply port 
2 of the first mixer: 1 0 weight parts polyoxyethylene lau- 
ryl ether, 5.0 weight parts ion-exchanged water, and 1 00 
weight parts of a mixture having a viscosity at 25 °C of 
100,000 mm 2 /s (centistokes) prepared by dissolution to 
homogeneity of 42 weight parts trimethylsiloxy-end- 
blocked dimethylpolysiloxane gum with a viscosity at 25 
°C of 1 0,500,000 mm 2 /s (centistokes) in 58 weight parts 
isoparaffin with a specific gravity of 0.79 and a viscosity 
at 40°C of 2.4 mm 2 /s(centistokes). Compressed air was 
also continuously injected through a gas supply port 
connected to material supply port 2, to provide a ratio of 
1.0 (NL7hour)/(kg/hour) between its feed and the 
dimethylpolysiloxane feed. These ingredients were 
mixed by shearing and stirring to homogeneity, and 
were discharged as a translucent paste-like emulsion 
with a dimethylpolysiloxane content of 36.5 weight per- 
cent, from discharge port 3 of the first mixer. This paste- 
like emulsion and 82.4 weight parts of dilution water (i. 



e., equivalent to 71 weight parts per 100 weight parts of 
paste-like emulsion discharged from the first mixer) 
were then continuously fed to the starting material sup- 
ply port 2 of a second mixer, where shearing and stirring 
5 to homogeneity yielded a dimethylpolysiloxane gum 
emulsion with a dimethylpolysiloxane content of 21.3 
weight percent. 

[0075] Conditions in the first and second mixers used 
in the process carried out in this example were the same 

10 as conditions used in Example 1, i.e., the rotation rate 
of rotatable axle 4, the minimum gap, shear rates, and 
pressures at supply port 2 and discharge port 3. 
[0076] The dimethylpolysiloxane emulsion prepared 
this shearing and stirring process was a milk-white 

15 emulsion in which the dimethylpolysiloxane gum was 
emulsified and dispersed to homogeneity in water. Its 
average particle size was 0.4 micrometer. Even when 
this dimethylpolysiloxane emulsion was held for 10 
months at ambient temperature, the dimethylpolysi- 

20 loxane and water did not separate, indicating that the 
emulsion was extremely stable. 

Comparative Example , 

25 [0077] Dimethylpolysiloxane, emulsifying agent, and 
water were mixed as described in Example 3, but in this 
comparative example without injection of compressed 
air. A paste-like emulsion was obtained. The average 
particle size of dimethylpolysiloxane in this emulsion 

30 was measured at 0.4 micrometer. In the case of the sec- 
ond emulsion prepared by the addition of 71 weight 
parts water for each 100 weight parts of the paste-like 
emulsion, the dimethylpolysiloxane and water under- 
went separation after standing for only one day at am- 

35 bient temperature. 

[0078] It should be apparent therefore by comparing 
our Example 3 with this Comparative Example, that 
where emulsification is carried out while continuously in- 
jecting a gas into the starting material, that there is pro- 

40 duced according to this aspect of our invention, an or- 
ganopolysiloxane emulsion that is highly homogeneous 
and very storage stable. 

45 Claims 

1. A method for preparing organopolysiloxane emul- 
sions comprising the step of : 

50 continuously feeding and supplying an organo- 

polysiloxane liquid or gum, water, and an emul- 
sifying agent as materials into the supply port 
(2) ofa first mixer having a cylindrical casing (1 ) , 
the cylindrical casing having mounted therein 

55 between its supply port (2) and its discharge 

port (3) a first-stage shearing and stirring mech- 
anism (9) and a second-stage shearing and 
stirring mechanism (10), characterized in that 
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the first-stage shearing and stirring mechanism 
comprises a turbine rotor (5) having blades (5a) 
slanted obliquely from the radial direction when 
viewed in the axial direction and a stator (6) 
about the circumference of the rotor, the sec- 
ond-stage shearing and stirring mechanism 
comprising a turbine rotor (7) having blades 
(7a) describing spiral curves with respect to the 
axial direction and a stator (8) about the circum- 
ference of its rotor, the first and second stage 
mechanisms being arranged serially along the 
direction of flow of fed materials and being sep- 
arated one from the other by a relaxation zone 
(11); the method comprising the further steps 
of : subjecting the fed materials in the first- 
stage shearing and stirring mechanism to an in- 
take and shearing action at a shear rate of at 
least 100 reciprocal seconds; and after pas- 
sage through the relaxation zone (11), subject- 
ing the materials in the second-stage shearing 
and stirring mechanism to phase reversal, ro- 
tational effects, and shearing action, at a shear 
rate of at least 1 00 reciprocal seconds; and dis- 
charging from the discharge port of the cylindri- 
cal casing an organopolysiloxane-in-water 
emulsion having a content of organopolysi- 
loxane in the emulsion of 10-99 weight percent 
based on the total weight of the emulsion; and 
continuously feeding and supplying dilution wa- 
ter and the organopolysiloxane-in-water emul- 
sion produced in the first mixer by the first pro- 
cedure to a second mixer, and repeating in the 
second mixer the steps carried out in the first 
procedure in the first mixer, and discharging 
from the discharge port of the cylindrical casing 
of the second mixer a water-diluted organopo- 
lysiloxane-in-water emulsion. 

2. A method according to Claim 1 in which a rearward 
surface of the turbine rotor (7) in the second-stage 
shearing and stirring mechanism has sawtooth-like 
projections (12), the second-stage shearing and 
stirring mechanism including an intervening gap, 
followed by sawtooth-like projections (13a) on a 
surface of the stator ( 1 3) of the second-stage shear- 
ing and stirring mechanism, the two sets of saw- 
tooth-like projections on surfaces of the rotor and 
stator of the second-stage mechanism intermesh- 
ing with one another. 

3. A method according to Claim 1 in which the organ- 
opolysiloxane liquid or gum has a viscosity at 25 °C 
of at least 10,000 mm 2 /s (centistokes). 

4. A method according to Claim 1 in which the organ- 
opolysiloxane-in-water emulsion produced in the 
first mixer by the first procedure comprises 10-99 
weight percent of the organopolysiloxane fluid or 
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gum, 0.1-89 weight percent of the emulsifying 
agent, and 1 .0-89 weight percent water. 

5. A method according to Claim 1 in which the amount 
of dilution water fed and supplied in the second pro- 
cedure is 

1 -2,000 weight parts per 1 00 weight parts of the or- 
ganopolysiloxane-in-water emulsion produced in 
the first mixer by the first procedure. 

6. A method according to Claim 1 in which there is a 
minimum gap between the turbine rotors and sta- 
tors of the mechanisms of between 1-2 mm. 

7. A method according to Claim 1 in which a gas is 
injected into the supply port of the first mixer. 



8. A method according to Claim 7 in which the ratio of 
the amount of injected gas in NL/hour to the amount 
20 of organopolysiloxane liquid or gum supplied in kg/ 
hour is 0.01 to 100 (NL/hour)/(kg/hour), NL being 
defined as Normal Liter at 0°C and one atmos- 
phere. 

25 9. A method according to Claim 8 in which the gas is 
selected from the group consisting of air, nitrogen, 
carbon dioxide, and argon. 



30 Patentanspruche 

1 . Verfahren zur Herstellung von Organopolysiloxane- 
mulsionen, umfassend den Schritt: 
kontinuierlich Zufuhren und Einspeisen von einer 

35 Organopolysiloxanflussigkeit oder eines -harzes, 
Wasser und einem Emulgator als Stoffe in den Ein- 
laB (2) eines ersten Mischers mit einem zylindri- 
schen Gehause (1 ), wobei in dem zylindrischen Ge- 
hause zwischen seinem EinlaB und seinem AuslaB 

40 ein Scher- und Ruhrmechanismus einer ersten Stu- 
fe (9) und ein Scher- und Ruhrmechanismus (10) 
einer zweiten Stufe angeordnet sind, 
dadurch gekennzeichnet, daB der Scher- und Ruhr- 
mechanismus der ersten Stufe einen Turbinenrotor 

45 (5) mit Ruhrblattern (5a), die in axialer Richtung be- 
trachtet schrag aus der radialen Richtung ausge- 
lenkt sind, und einen Stator (6) ringsum den Urn- 
fang des Rotors aufweist, der Scher- und Ruhrme- 
chanismus der zweiten Stufe einen Turbinenrotor 

50 (7) mit Ruhrblattern (7a), die spirale Kurven beziig- 
lich der axialen Richtung beschreiben, und einen 
Stator (8) ringsum den Umfang seines Rotors auf- 
weist und die Mechanismen der ersten und zweiten 
Stufe in Reihe entlang der Richtung des Flusses der 

55 zugefuhrten Stoffe angeordnet sind und voneinan- 
der durch eine Relaxationszone (11) getrennt sind, 
wobei das Verfahren die weiteren Schritte umfaBt: 
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Unterziehen der zugefuhrten Stoffe einer Ein- 
saug- und Scherwirkung in dem Scher- und 
Ruhrmechanismus der ersten Stufe bei einer 
Schergeschwindigkeit von wenigstens 100 re- 
ziproken Sekunden und nach Durchlaufen 
durch die Relaxationszone (11) Unterziehen 
der Stoffe einer Phasenumkehr, Rotationswir- 
kung und Scherwirkung in dem Scher- und 
Ruhrmechanismus der zweiten Stufe bei einer 
Schergeschwindigkeit von wenigstens 100 re- 
ziproken Sekunden und Austragen einer Orga- 
nopolysiloxan-in-Wasser-Emulsion mit einem 
Gehalt an Organopolysiloxanen in der Emulsi- 
on von 10-99 Gew.-%, bezogen auf das Ge- 
samtgewicht der Emulsion, aus dem AuslaB 
des zylindrischen Gehauses, und 
kontinuierlich Zufuhren und Einspeisen von 
Verdunnungswasser und der Organopolysilo- 
xan-in-Wasser-Emulsion, die in dem ersten Mi- 
scher durch die erste Prozedur hergestellt wur- 
de, in einen zweiten Mischer und Wiederholen 
der Stufen, die in der ersten Prozedur in dem 
ersten Mischer durchgefuhrt wurden, in dem 
zweiten Mischer und Austragen einer wasser- 
verdunnten Organopolysiloxan-in-Wasser- 
Emulsion aus dem AuslaB des zylindrischen 
Gehauses des zweiten Mischers. 

2. Verfahren nach Anspruch 1 , bei dem die ruckwarti- 
ge Oberflache des Turbinenrotors (7) in dem Scher- 
und Ruhrmechanismus der zweiten Stufe sage- 
zahnartige Vorsprunge (12) aufweist, der Scher- 
und Ruhrmechanismus der zweiten Stufe eine da- 
zwischenliegende Lucke, gefolgt von sagezahnar- 
tigen Vorspriingen (13a) auf einer Oberflache des 
Stators (13) des Scher- und Ruhrmechanismus der 
zweiten Stufe aufweist, wobei die beiden Sets an 
sagezahnartigen Vorsprungen auf den Oberflachen 
des Rotors und des Stators des Mechanismus der 
zweiten Stufe ineinander eingreifen. 

3. Verfahren nach Anspruch 1 , bei dem die Organo- 
polysiloxanflussigkeit oder das -harz eine Viskositat 
bei 25°C von wenigstens 10.000 mm 2 /s (Centisto- 
kes) aufweist. 

4. Verfahren nach Anspruch 1, bei dem die Organo- 
polysiloxan-in-Wasser-Emulsion, die in dem ersten 
Mischer durch die erste Prozedur hergestellt wird, 
10-99 Gew.-% der Organopolysiloxanflussigkeit 
oder des - harzes, 0,1-89 Gew.-% des Emulgators 
und 1 .0-89 Gew.-% Wasser enthalt. 

5. Verfahren nach Anspruch 1 , bei dem die Menge an 
Verdunnungswasser, die in der zweiten Prozedur 
zugefuhrt und eingespeist wird, 1-2.000 Gewichts- 
teile pro 100 Gewichtsteile der Organopolysiloxan- 
in-Wasser-Emulsion, die in dem ersten Mischer 



durch die erste Prozedur hergestellt wird, betragt. 

6. Verfahren nach Anspruch 1 , bei dem zwischen den 
Turbinenrotoren und -statoren der Mechanismen 

5 eine minimale Lucke zwischen 1 -2 mm vorhanden 
ist. 

7. Verfahren nach Anspruch 1 , bei dem ein Gas in den 
EinlaB des ersten Mischers injiziert wird. 

w 

8. Verfahren nach Anspruch 7, bei dem das Verhaltnis 
der Menge an injiziertem Gas in NL/h zu der Menge 
an zugefuhrter Organopolysiloxanflussigkeit oder 
-harz in kg/h 0,01 bis 100 (NL/h)/(kg/h) betragt, wo- 

15 bei NL als Normalliter bei 0°C und 1 Atmosphare 
definiert ist, 

9. Verfahren nach Anspruch 8, bei dem das Gas aus- 
gewahlt ist aus der Gruppe bestehend aus Luft, 

20 Stickstoff, Kohlendioxid und Argon. 



Revendications 

25 1 . Un proc6d§ pour preparer des emulsions d'organo- 
polysiloxane, comprenant les etapes suivantes : 

amener et introduire en continu un liquide ou 
une gomme d'organopolysiloxane, de I'eau et 

30 un agent emulsionnant comme matieres dans 

I'orifice d'admission (2) d'un premier melangeur 
ayant un boitier cylindrique (1), ce boitier cylin- 
drique comprenant, montes entre son orifice 
d'admission (2) et son orifice d'evacuation (3), 

35 un m^canisme d'agitation et cisaillement de 

premier etage (9) et un mecanisme d'agitation 
et cisaillement de second etage (10), caracte- 
rise en ce que le mecanisme d'agitation et ci- 
saillement de premier etage comprend un rotor 
de turbine (5) comportant des aubes (5a) incli- 
nees obliquement par rapport a la direction ra- 
diale lorsqu'on les observe dans la direction 
axiale et un stator (6) autour de la circonference 
du rotor, le mecanisme d'agitation et cisaille- 

^5 ment de second etage comprenant un rotor de 

turbine (7) comportant des aubes (7a) decri- 
vant des courbes spirales par rapport a la di- 
rection axiale et un stator (8) autour de la cir- 
conference de son rotor, les mecanismes de 

50 premier et de second etages etant disposes en 

serie suivant la direction d'ecoulement des ma- 
tieres introduites et etant separes I'un de Tautre 
par une zone de relaxation (11) ; le procede 
comprenant les etapes supplementaires con- 

55 sistant a soumettre les matieres introduites 

dans le mecanisme d'agitation et cisaillement 
de premier §tage a une action d'aspiration et 
de cisaillement k une Vitesse de cisaillement 
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d'au moins 100 secondes inverses ; et, apres 
le passage h travers la zone de relaxation (11 ), 
& soumettre les matieres pr6sentes dans le m6- 
canisme d'agitation et cisaillement de second 7. 
etage & une inversion de phases, des effets de 5 
rotation et une action de cisaillement h une Vi- 
tesse de cisaillement d'au moins 1 00 secondes 
inverses ; et & evacuer par I'orifice d'evacuation 8. 
du boitier cylindrique une Emulsion d'organo- 
polysiloxane dans I'eau ayant une teneur en or- 10 
ganopolysiloxane dans I'emulsion de 10 h 99 
pour cent en poids par rapport au poids total de 
I'emulsion ; et 

amener et introduce en continu dans un second 
melangeur de I'eau de dilution et I'emulsion is 9. 
d'organopolysiloxane dans I'eau produite dans 
le premier melangeur par la premiere opera- 
tion, et repeter, dans le second melangeur, les 
stapes ex6cutees dans la premiere operation 
effectuee dans le premier melangeur, et 6va- 20 
cuer par I'orifice d'evacuation du boitier cylin- 
drique du second melangeur une emulsion 
d'organopolysiloxane dans I'eau diluee par 
I'eau. 

25 

Un precede selon la revendication 1 , dans lequel 
une surface arriere du rotor de turbine (7) dans le 
mecanisme d'agitation et cisaillement de second 
etage comporte des saillies en dents de scie (12), 
le mecanisme d'agitation et cisaillement de second 30 
etage comprenant un jeu intermediate, suivi par 
des saillies en dents de scie (13a) sur une surface 
du stator (13) du mecanisme d'agitation et cisaille- 
ment de second etage, les deux ensembles de 
saillies en dents de scie des surfaces du rotor et du 35 
stator du mecanisme de second etage etant inter- 
penetrants. 



un jeu minimal compris entre 1 et 2 mm existe entre 
les rotors de turbine et les stators des mecanismes. 

Un proced£ selon la revendication 1, dans lequel 
un gaz est injecte dans I'orifice d'admission du pre- 
mier melangeur. 

Un procede selon la revendication 7, dans lequel le 
rapport de la quantite de gaz injecte en LN/heure k 
la quantite de liquide ou gomme d'organopolysi- 
loxane introduit en kg/heure est de 0,01 a 100 (LN/ 
heure)/kg/heure), LN etant defini comme un Litre 
Normal &0°Cet 0,101 MPa. 

Un procede selon la revendication 8, dans lequel le 
gaz est choisi dans le groupe forme par I'air, I'azote, 
le gaz carbonique et l'argon. 



3. Un procede selon la revendication 1 , dans lequel le 
liquide ou la gomme d'organopolysiloxane a une *o 
viscosite a 25°C d'au moins 10 000 mm 2 /s. 



4. Un procede selon la revendication 1, dans lequel 
I'emulsion d'organopolysiloxane dans I'eau produi- 
te dans le premier melangeur par la premiere ope- *5 
ration comprend 10 a 99 pour cent en poids du flui- 

de ou de la gomme d'organopolysiloxane, 0,1 a 89 
pour cent en poids de I'agent emulsionnant et 1 ,0 a 
89 pour cent en poids d'eau. 

50 

5. Un procede selon la revendication 1 , dans lequel la 
quantite d'eau de dilution fournie et introduce dans 
la seconde operation represente 1 a 2000 parties 
en poids, pour 100 parties en poids de I'emulsion 
d'organopolysiloxane dans I'eau produite dans le 55 
premier melangeur par la premiere operation. 

6. Un procede selon la revendication 1 , dans lequel 
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